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ABSTRAK 
 

Kondisi permukaan jalan secara langsung mempengaruhi besar getaran 

yang diterima tubuh pengemudi dan penumpang. Jalan bergelombang 

menghasilkan eksitasi getaran periodik yang besar, jalan beton menimbulkan 

kejutan impulsif akibat sambungan antarpelat, sedangkan jalan aspal rata 

menghasilkan getaran yang relatif kecil dan stabil. Pengujian dilakukan pada 

empat jenis kendaraan, yaitu Taxi Green SM, Angkutan Kota JakLingko, Mobil 

Barang Bak Terbuka, dan Mobil Penumpang Ertiga Hybrid, pada tiga kondisi jalan 

berbeda, yaitu jalan aspal rata, jalan bergelombang, dan jalan beton. Perbedaan 

karakteristik inilah yang menjadi dasar perlunya alat ukur kenyamanan suspensi 

yang akurat, portabel, dan real-time sebagai pengganti suspension test rig 

konvensional yang mahal. Penelitian ini menghasilkan alat berbasis sensor 

akselerometer MPU6050 dan mikrokontroler ESP32 yang mengolah data getaran 

tiga sumbu menggunakan metode Root Mean Square (RMS) terboboti mengacu 

pada standar ISO 2631. Pengujian dilakukan pada empat jenis kendaraan di tiga 

kondisi jalan. Hasil menunjukkan nilai aw pada jalan aspal rata 0,2785 m/s² 

(Nyaman), jalan beton 0,3587 m/s² (Sedikit Tidak Nyaman), dan jalan 

bergelombang 0,5399 m/s² (Cukup Tidak Nyaman). Alat terbukti mampu 

mengklasifikasikan tingkat kenyamanan suspensi secara objektif dan terukur. 

Kata Kunci : suspensi kendaraan, sensor akselerometer, ISO 2631, kenyamanan 

berkendara, whole body vibration  
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ABSTRACT 

 

Road surface conditions directly affect the level of vibration felt by drivers 

and passengers. Bumpy roads cause significant periodic vibrations; concrete 

roads cause sudden jolts due to slab joints; while smooth asphalt roads produce 

relatively small and stable vibrations. Testing was conducted on four vehicle 

types—Green SM Taxi, JakLingko City Bus, Open-Bed Cargo Truck, and Ertiga 

Hybrid Passenger Car—under three different road conditions: smooth asphalt, 

undulating, and concrete. These distinct characteristics highlight the need for an 

accurate, portable, and real-time suspension comfort measurement device to 

replace expensive conventional suspension test rigs. This research resulted in a 

device based on an MPU6050 accelerometer sensor and an ESP32 microcontroller 

that processes three-axis vibration data using a weighted Root Mean Square 

(RMS) method in accordance with ISO 2631 standards. Testing was conducted 

on four types of vehicles under three road conditions. The results showed an 

average aw value of 0.2785 𝑚/𝑠2 (Comfortable) on asphalt roads, 0.3587 𝑚/𝑠2 

(Slightly Uncomfortable) on concrete roads, and 0.5399 𝑚/𝑠2 (Fairly 

Uncomfortable) on undulating roads. The device proved capable of classifying 

suspension comfort levels objectively and measurably. 

Keywords: vehicle suspension, accelerometer sensor, ISO 2631, ride comfort, 

whole-body vibration 

 

 

 


